This paper describes a parameter-free free-form optimization method for shell structures to reduce the noise in a closed acoustic field. Squared sound pressure, which is evaluated by solving fully coupled shell-acoustic interaction system, is selected as the objective function to be minimized. The optimum design problem is formulated as a distributed-parameter shape optimization problem under the assumptions that shell structures are varied in the out-of-plane direction to the surface and the thickness is constant. The shape gradient function and the optimality conditions are derived by using the material derivative method, and they are applied to the free-form optimization method for shells. The shape gradient function is applied to the shell surface as a fictitious distributed force under Robin condition for varying the surface, for minimizing the objective functional and for regularizing the mesh. With this method, the smooth optimal free-form of shell structures are obtained without any shape design parameterization. The validity of this method for the radiated noise reduction from vibrating shell structures in a closed space is verified through design examples.
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Kang Nandy, Jog Ranjbar (Ranjbar et al., 2011) Luo, Gea Microstructurebased Design Domain Method (MDDM) Γ a , respectively. The domain Ω a is surrounded by a rigid surface Γ a0 ⊂ Γ a and a shell structure Ω s with boundary Γ s . The interaction boundary of the acoustic field and the shell structure is expressed as Γ as (= Γ s ∩ Γ a ). A part of a shell Γ P ⊂ Γ s is oscillated by an out-of-plane load on Γ P (⊂ Γ s ), and the subdomain Γ s0 (⊂ Γ s ) is fixed.
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is local coordinate, {v 0α } α=1,2 , w, and {θ α } α=1,2 express the in-plane displacement, and the out-of-plane displacement and the rotational angle of the mid-area of the shell, respectively. 3·2 
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